Immunoelectron microscopic localization of sarcoplasmic reticulum proteins in cryofixed, freeze-dried, and low temperature-embedded tissue.
Immunoelectron microscopic labeling of calsequestrin on ultra-thin sections of rat ventricular muscle prepared by quick-freezing, freeze-drying, and direct embedding in Lowicryl K4M was compared to that observed on ultra-thin sections prepared by chemical fixation, dehydration in ethanol, and embedding in Lowicryl K4M. Brightfield electron microscopic imaging of cryofixed, freeze-dried, osmicated, and Spurr-embedded rat ventricular tissue showed that the sarcoplasmic reticulum was very well preserved by cryofixation and freeze-drying. Therefore, the four structurally distinct regions of the sarcoplasmic reticulum (i.e., the network SR, the junctional SR, the corbular SR, and the cisternal SR) were easily identified even when myofibrils were less than optimally preserved. As previously shown by immunoelectron microscopic labeling of ultra-thin frozen sections of chemically fixed tissue, calsequestrin was confined to the lumen of the junctional SR and of a specialized non-junctional (corbular) SR, and was absent from the lumen of network SR in cryofixed, freeze-dried, Lowicryl-embedded myocardial tissue. In addition, a considerable amount of calsequestrin was also present in the lumen of a different specialized region of the non-junctional SR, called the cisternal sarcoplasmic reticulum. By contrast, relocation of calsequestrin to the lumen of the network SR was observed to a variable degree in chemically fixed, ethanol-dehydrated, and Lowicryl-embedded tissue. We conclude that tissue preparation by cryofixation, freeze-drying, and direct embedding in Lowicryl K4M for immunoelectron microscopic localization of diffusible proteins, such as calsequestrin, is far superior to that obtained by chemical fixation, ethanol dehydration, and embedding in Lowicryl K4M.